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(54) DRY TONER AND IMAGE FORMING METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a dry toner having a good balance of image 
density and image fog, not causing trouble such as fusion to a drum and highly suitable 
for an electrophotographic process. 

SOLUTION: The toner contains a binding resin, a colorant, a wax and an organometallic 
compd. The organometallic compd. is a zirconium complex or a zirconium complex salt 
having zirconium as a metallic element and an arom. diol, an arom. hydroxycarboxylic 
acid or an arom. polycarboxylic acid coordinated as a ligand and 0.1-50 wt.% of the 
binding resin is a polycarbonate resin having a main peak mol.wt. of 1,000-500,000 by 
gel permeation chromatography. 
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7i/-M) «Atf, t'X (4-th*D* 

v7ir;W **>;fX (4-th'P+-/7ir;H 

7xZJ^^>; fc*7> (4-kHn+y7i-)H ±7 
3\>M^>;fX (4-tKo*->7i=^) - (4- 
-fVyae^irW /^>;t'X (3, 
;i'-4-tKP+y7x^)K 1 - fx 

(4-tHP*->7x^) X^>; 1-^-7^- 
1, 1 -fX (4-fc HD+y7xr;W X*> ; 1 - 
7x^-1, 1-fX (4-tKn+y7x-)H X 

9>\\. 2 -fx (4-k Hn*x7x-)W x* 
> : 2 1 , 1-fX (4-bFo+->7xr 
M 7"PA>; 2, 2-fX (3, 5-v^?;U-4- 
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th'D+y7irW 7 p d/s>; l -x^;u- l , l- MSx^ux/v p-;k i?3.3-V>if 'J 3-;k HJ 

ex (4-k Kp*->:7xx;p) yn/O ; 2, 2-f ifl/>^'J3-;k l, 2 -■/pfU'^'j a-;k 

7. (3-^fji'-4-kh'D*x7i^) t'p/o : l, 3 -7'peu>yja-;k 1, 4-y^>v^-- 

1, l-t*X (4-tFD + -/7ir;W y^>;2, ;k ^^i^k^'JP-Jk 1, 4-fX (kKo+ 
2-f'X (4-tKo^y7i^Jl-) ■/^>; 1, 4- ->y^;P) P^ifX 1, 4 - t'X (2-tKP 

(4-fc h-a + ->7irW 2, 2-fX tylfJW 'OtfX 1, 4 - i/>7 w\*V>i?t $ 

(4-tHa+y7irjH ^>9> ; 4 -y^MU- y— ;k # >J x^U>^"J n-;k 7*n f U->i^'J p- 

2, 2-k'X (4-tKn*->7i=JW ^>^>; ;k *^^Snb'X7xy-;WA*J«kr>*-?-<7)^|#^ > ex 

i, i-t*x (4 -t Ka+'>7ir;w i/9w\**r 7xy-;uAcox5 1 ^>*+-t}--i' K^Jra^), t'xxxy 

>;2, 2-(f7 (4-tHn+->7i-JW Mit io -JUAWX'P fl^tf^lM KttlintK ^'J -fe U h 
>;4, 4-fX (4-tHn+-/7i-JI') '\7 P ^ U * ^P-JU:/P/1>, ^>*X'JXU1 — JM?<D#fl6 

>;2, 2-fx (4-tFn+-/7i-W 7;UP-;M£t:«£&Afc^©^i4#u#-#*-h?£ 

1, 10-fx (4-tKn*->7irW x#>; ifflg^JfilCHseffl^n-S., *Mi:r«7i; 

1, 1-fcfX (4-th'P+y7zrjH x?Df*> -^SI©-«t«*lftATlWEbfc*afc«tD«iar-5. 
?S:i*©ytHn + y7U-^7M>I. b*X (4-t C £ t>nJ<IET<&<5#> {fi<Z>§JjI?j <h LT, -« 

Hp+->7irw x;kft>;fx (3, s-vy^MU 7xy-;k>BBte**-5^(i^#^ot*x^pp*:;p^ 

y7U-MM>S, t'X (4-kh*D+y7iZ *T£j£Si*3;£ffi&£##J*;*tt5#, ^t>^>/v^<D 

y7i"jH I-fMffflyt h'P^rvTU-JUX— 20 [0 0 6 7] $&f3, *f6WJc43ViTtt#U*-#^— 
tJHB, 4, 4' -7t KD+y^>'/7i/> ; 3, NJRWIBtbT, ±&hfz# 'J h U Xf 1 

3' , 5, 5* -rh7^f;i'-4, 4* -ytFP+ X^U>- (^^) 7?'j;i^M"&fk #UXX 

•>^> , ;7iy>S;i*©yhHP*y7 l J-^h> -rJk tf'J^l^X x#^rS/«HB, tf'JJtl'X^ >, 

h*X (4-tHn+y7ir;W 7>)V7j H ; fx *'J7SK. *'J7Mk #'Jy7y7'J-;H-f 

(3-^f;k4-th'U+y7iZ;l/X;i'7^ K ; t* ;k ^U7U-i^>x;U7-y K :7*P 

X (3, 5-v 5 ^^;i'-4-t h*P + ->7xXJW) X;P &+7n*¥fr (yjSO 7i?'Jl/-h, (^^) 

7^ Kfifcyt pn*->7U-M;P7-f FS. fx s. *^u>?jHE y 7-f$^77 h Lfc 

(4-tHa+y7i-;H XM+yKftt'Oyth* ^7Xh^tt*M^«^fflfcnT^T*-5o 

P*->7'J-;k*;kfc*->h*g, 4, 4' -ytn+y [0 0 6 8] ^i^^Tffluens^'JA-^- 

y7icMi'(0ytFP+yy7izm tHn* 30 N*»ll©#^*f;mK:ttl»S*l&»r»#*, GPCtr43H 

y > ; vOk>y-;u ; y^;pt Kp*y>fc£ro>?t h* Ta^bfey-f >f-^^T»*u 00 o~ 50000 

P + v^>-tf>«, 1, 5-^th'D + yt7^kV; 0 ©«Hfc***)©*«»* t < . L< 2 0 

2, 6-ykFP*y7-7^l/>^i'(DytKP*yt 0 0 ~ 1 0 0 0 0 0 T$>-5„ V— 9 fHF-MUfi 1 0 0 0 J; 
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[0 0 6 5] -tbT. *569iTftfli;£:fl*jtf»J;fr--stf* C (-yxJW1-^-fy 3 >ynvhy77^) 
*t#'j7-t*-3lt)i<, *fc2a£l±tfflVifc3 [0 0 7 0] -f&*?*>. 40t©t-hft>A' , f 1 '?* 

fc«fc^o # , Sfigtt^S^t-&feS:±ieX'(ffi7x LTTHF (fh7/WFP77» 1 m 1 CDftt 

y-^stf/xn*-**- hWB#iR*£:a-a-T#6 areas u THFummmz® ioou\ &avtw%. 
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— ©^njgae*<o. 920-0. 995 t, rj^ss 

*PMH2SA*0. 0 4 0*^T*-5^t75W*LVi„ £tl£> 

a. 

[0 0 7 5] h^— 09nff3flRVJ%tt?SO 1 (m 
m) £2~ 1 0 wmi/h&gftrf -5 B&CD 



40 



[0076] LfrL, *%w(Dbj— n, n&mm&ft 
mz. b*- mmm&ttommij&j&ft vx 

#±co h ±- £ illEft t> CO <h f * C i # bI^ t & 
10 3^<37 I $:£:%*.T(^'3„ 
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[0 0 7 8] w-ammmmo. 9 7 o*?tcoj§£\ s£2§c 
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[0079] ¥f\z±<Dtatm$}it. m&obj—mzm 
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«l*«4i;i<, S5«SC07;P*7— B££££LTfcH 
[0 0 8 0] *^0^{Z*5^^ h^— CDRffl^S, njgffi 
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[0 0 8 1 ] 
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*>©*fflK 5^«iisffl^, sue/a 
[0 0 8 9] hj—iiL=?<DMiRfflfe\z\t, m^ya-^ 

0 0~173j@/w 1 £&5«KM#«ig££WI8g 
U hi— JSH^£l 0 0 0<@^±tfSiI-r'5. m-ntt. £ 
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*?\>ia:— rJk tx;i/xfji^x-f;k t'-MV^ 
40 ^;ux— 7S/kZ)$n^fc'x;ux-x;MB ; tfxjM^*- 

h>o»*fcTx;^ f>>^ ; N-ex;i/tfp-;k N- 
h-j^;w\*7-;k N-txM>K-;k N-fcfx 
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fx (4-7i7Un^>'# 1 Jxh+->7x-;u) -Jan tt^V^fry^v—b, ~J- t --f^iVrt—** 

^>yjn-;Pv7i7'J l^-h. 1, 4-y^>v^- *->7-K5— K 2, 5-^^^;U-2. 5-SMt- 

;Pv7£"J U-K 1, 5-'<>^>yt-^y757U ^JUA-^v) 'V*-tf->, ylf l/>y'j3-^- 

U— K 1, 6-^+-y->v?^-;UvTi7U U-- K * t'X (t -yg^UA-:** h) . >>- t - 

^>f;^ , j3-;k> , 7?ui/-h. vx^u>i/u y^UA-^vMjy^Tv^-K h>JX(t- 

Jtt'JXfl/>^ij3-;l,# 2 0 0, #400, #600 [0095] iine. ¥ffiT&fflLT*>& 

U~K ^U-/ntfl^>^'JP-;l'v7i7'JU-h. # -1 0 OMSBfcttU 0. 0 5~15MMB. 

uixr;ny7^ui/-N (MANDAB*fti) , skiio. 2 ~ i o mm^nmm-vm^ 

[0 0 9 3] #WtlO^?fiJi:UT^>^XUX'J h- ~ 7 OtAU OfcF £ 
)Vb x )7ZV U-K h'J^5=-D— ;PX37>hU7i7'J [0 0 9 7] Kt-ffl^7XK^TgO 

K h U ^fD-^yn/O H U 7i7 ij 1/- h, y- mfelZ\tm?U£, A-^>x;i/-7-ft§3©D S C - 7 CD 

h7/fa-;M^>rh77^Ul/-h« :t'Jn*xx <fc 5^i^««<Drt^iCA^a«^O^M*aEI^*H-ra!l 

7 L ;U7i7Uk-NS.tX^O^^^Ul^-h> 2, 2-f 5££fT5„ fJUtTj&te, ASTM D3418 — 82(3 

A>, v^U^X^-K HJ7'J;i-v7X^-'K ilStofcg, «U£U WSfigjag 1 Ot/m i 

HJ7'j;i/7Vv7Xl/— K h 'J7'JM V->7? 1/ ru &^0~ 2 0 Ot;<D3eBT#a£i££:i:£{;:ti|5££ 

— K MJ 7 >J ;W MJ ;* >J t^- K v*7U-;Ui7Dl^> nSDSCfliSfflHI,. 

x-h^w ^n^o [0098] -7?. *mwobi—tt.bj—$\zm&-r 

[0 0 9 4] #f§edCD h^— (cffifflBl^a^M^Ji 5ty v-i*S5 0 0 p pm£J.TTa&0, $?£L<Hl 

LTte, t 2- X3S»l^*1tyx 5 0ppmKTT*0. Il:ff*b<li5 0ppmKT 
-K ^5>A-fAl/-K t-7*fM-t+y7 Sty v-l*!5 0 0 p pm 

^PA-^-y-'f h*. t -^jv{7 s.jwi-**^ so [o o 9 9] *^^(r*3^T^#^y v-tt. ^ai-r-s 

h\ yi'SW-tWK, 2, 2' -7',/fX-fV ifc!i*MiNli©§S£^it&«££K J; 0 bi— £SSi£t--5l& 

^PXh'j;U, 2, 2' -7>/fX (2-*=f-)V73- CD^KJ&^y V-T&S^ -?-a>«=>fit£-f 

n-HJ;W , 2, 2' -77fX (2, 4->>y^ ^ffi^i^gj^^v ^Atf7.^l^>«7)^t^^^ 

A*U-p-hU;H . 2, 2* -7'/t'X (4-^h+y 4i;^^>X7*rk K^SS&^t^StlS. 
-2, 4-v*^;W\*|yO- HJJW , 1, 1-fX [0100] *©S#^E./ -?-&i&M?Z>Jjmii 

(t -y^PA-jj-^v) 3, 3, 5-MJ/^y? LTte. iifll©7?ffi^®ffl-r^ d <h#pIfilT, 0HAtfiSg 

p^+tj-x i, (t-^;uA°-^-» -> ^flioMa^iasa^ffi^cto h^-- ^sait-r-si^t: 

*pA*-y->, l, 4-t*x (t-X3^A-;t*-># ffltemv>mmijm j $>ix.fo&&&=i>bn-)\,?z > zt-c 

)\,#-)\,) vi7P^\^-y->> 2, 2 -fX (t-7*^;U 8t$HE/V-£«JlMl,£9, S^lr^g^ff OdtT 
A-**v) n-zf^-)VA, 4-fX (t- 40 3 ££#T#-5o *fc, 

X^A-^+v) A'Jly-K 2, 2-£X (t-X «t0 h^-- &SSii-r^>«^f:H, X-^-^fciO0« 

T)wt-**-» y^>, l, 3 -fx (t-T'^A ®£Mi*mn-rzmzMi£LT%H2;L/zio> msmz£ 

-2, 5-v ( t -7*^;PA-^-» 's^-y-^, 2, "9tkt^Wa^S<S# ; Ey^-5rl^*-r'5C:t^T# 

2, 5-v^^;w-2, 5-v (^>>/-t;ua h^-- ft^&m&Mm?zmzb®£-?z>ztfr»im 

2, 2-fX (4, 4-v- t -7"^;UA b^*^ffla"r^. d<D®£\ -«SW^«, h^— ^CD 
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[0 10 1] ht-ttDSftyv-MSOOppm 

MTtLx. mmoh-f-mvit-rztcibizii., 13. 

3kPa (lOOTorr) MT<D&E.TT. 3 5 "CW 
S-ZtkCT^tztf, *5£W<Dbj— \Z, V y V Xtfift 10 

<£>#fttt<i £ *'&&<d pa # \zft &-r 3 £ £ K <£ 

[o 1 0 2] *58flf:*v»T. ht-fcss^yv- 

»«^a<i:tTaii^-r^i^«*a!i« (to zm^zif 

C0103] *^^(iij^T, hi— frosty v- 

[0 10 4] <TGcoa(l^#> 
%W :TGA-7, PE7700 (/I— ^>x;|/V 

-it») 

: 1 OC/m i n 
Wfcmm : N2#ffl^T 30 

[0105] it. hj— >foa^y v-^GCSffl 

[0 10 6] <G 
§SS :-GC-14A (ftjMMtsBfttH) 

: jgBiv'J^r t7'J*7A (J&WSCIE 
NT I FC&IS ; ■y-'f X-3 OmX O. 2 4 9mm, i 
ffl-DBWAX, if-0. 2 5/im) 

[0 10 7] ffl&: 2. 5 5mg<Z)DMF£rtg|5g£f£<h 

u i o om i <D7-tb>^ua^x\H^ms,x<omm 

£0<5, %L\zm&M4, 0 0mg£±iE&j«Tl 0m 1 40 

©asat-r*. 3 o^r4S^ffijg<»:5«tc*Htfc^, 1 

^Fal^Sf -5. )k\ZQ. 5 umcoy j Jl<?-Tmj®? 

*>„ *T%&*sif4»i4 At i t-r^o 

[0 10 8] 

&tfi§§ : F I D UT'Uy hJt-1 : 2 0) 

*-^>fflK: 7 0t-2 2 0t (7 0'CT2#3p!£ 

5 < C/^<DfiJ^T#ia) 
ttAPflS : 2 0 Or 

&iiiS§fi& : 2 0 0t so 
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[0 10 9] &&ffi<Dftf& : D->zf)m%itm&<DDM 
F. 7-fc N^iSt'tt&tfcS^E/ v-^JnA^S^it 

y^Mz-o^xmmztfxzn^byyymfeis, 
coiio] *%«o«r*ttig(f>)c«±eis*wiB^ 

[oiin ->U3->»m, tP'jxt.t-^, 

#'J^l^^>, #U73K, x#*v-®8i. #'Jfc'x;u 

□ eu>o«i*iBi!i»EXniiiR*«{t**»B, ismm 

7. xJUS J; 0X7. "7 y ? X, flll»»i«!i§##Ta& 
•5. £ tt. £> <D 7 y :?7jfr"E>. i>ir©M!:J:D77i'^ 
J; D Lfc 7 y 9 7 ±,*%WiZfff * L- < ffl 

[0112] *^wii«57-y?x^it m'Mm^m 

mm (TEM) &ffl^feh7"-©»r®®«S('*3^T, 
[0 113] *^BJ(ci5^T. ±EO»*77i?7*» 

4 (/im) (C^b, D4X0. 9£JLh-Ca&9. D 4 X 
1. l£t"F©*iStt4 h^- (D8tBS£2 0@BfS 

*to. 0 5gr/R«tBJjn¥i$ffi^0, 9 5 fifct^ 
[0 1 1 4] I 7^^X^^±IS©$D^^«[$-a-, 

¥-mm*0. 25gr/R^0. 9o^^c-r^m«si 
^S<f^ffl-r^^ai). &WLj£m\ttM*y-tv b&£ffi 

[0115] *mw\z&^x b7—<D&mw*WLm-?z> 
iftWMtLtn %mmfc&<Dx.#*^®m*piz b 
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y-f > 5 ? □ h - A 

>7 p ;U<£r^JOtiibS)i«^®^ (T EM) SfflV^h^ 

[0 116] #f£iK{^3 7y:7 7,f£*H;£, S3Sj£SE» 
0~l OOtJ0lMlK:«*8HRlf--i'£jRU Si**© 

©t:-i?Mi:^>ty MSOSSiiiiS 7 ~ 5 0*C 
[0 117] #ja^f<75DSCft«tC*5^T, ±l2iS«® 

^mmt^uy^x^^m^^ztiz^K), {&<Dm 20 

[0 118] ^tlir«tO N^— ©&#fcj£#ttttt>£«fc 

is^j«SB^cD«j8j#^gp^ $ n £ ©t z n <=> 
^g('(6]±T^>. mzi&^-MmmMfc-rzizm^ h 

[0 1 1 9] ^fjSfJfC&^TDSCSteTte. VyZX 

ftrajjrrs 3; 1^0 a°-*>x;i/v 

-&$3©D S C - 7 ^fijffl T£ £„ 
[ 0 1 2 0 ] mttmi* TASTMD3 4 18-8 
2j \zmCTft 5. *fSWHfflV^n-5DSCft^i, 

[0 12 1] hi— lZpfmi3.m&ffltLT\t. 

*. ^Jx.tf*^W©h^— £J8tt7J7- hi— £VT& 

m-?z>®s\z\z> mmtvxc. 1. ^ u- ^ h u- y k 

1. C. I. b\sy h'4, C. I. T'yyhV so 



7H1, C. I. ^— isyZVy h' 1. C. I. t-^ 
>hL'7K3 0, C. I. y-f 1/ ^ h 1 . C. 
I. ^-f U-i7 C. I. 7->u/h'^;U-9. 

C. I. 7i/y h"7)V— 1 5, C. I. ^-->-y^7*;U 
-3. C. I. ^— ~/y!f7)V— 5, C. I. 
K^-7« C. I. y-f U ^ hyj->6, C. I. 
^— ~>yi7#V — >4, C. I. ^— >y^yj— >6 

U7^7 7X h-fxn-, ^-T'MIO- 7^7 h 
-Mxn-S, A>1f-fXD— G, A-7^>Ki 
n-NCG, f-b^^yv-*; *P3tlB, tUv'T 

:*U;:>":x, ^>y^>tl/>yG, 7J K. 
/W^>M/7 K4R, W7f>^U7 h"tl)W>0 
A*. X:*->>U-*, !7*'JU7>H7J-S>3B, V 
7rXh/H^l/7hB, ;* 3^1/ A*-f # V y 
hV- Wff. JA'^hT'l-, T^TaU^P-k- 

7r-XNXA-f7'JK 'f>y>7,l/>7';i/-BC 1 

v^73^f h^U->U— 7r-l't;i"f xu-^ij — 

[0 12 2] i:fc, *^MOht-Sr^7M7- 

cn^>o v-tf>^ffl#feM^f<i:LTH. c. 1. ey^ 

>M^yHl, 2, 3, 4, 5, 6, 7, 8, 9, 1 

0, 11, 12, 13, 14, 15, 16, 17, 1 
8, 1 9, 2 1, 2 2, 2 3, 3 0, 3 1, 3 2, 3 
7, 3 8, 3 9, 4 0, 4 1, 4 8, 4 9, 5 0, 5 

1, 5 2, 5 3, 5 4, 5 5, 5 7, 5 8, 6 0, 6 
3, 64, 6 8, 8 1, 8 3, 8 7, 8 8, 8 9, 9 
0, 112, 114, 12 2, 123, 163, 20 

2, 206, 207, 209. C. I. W*>brt-1 
*UyM9, C. I. A7M/7HI, 2, 10, 1 

3, 1 5, 2 3, 2 9, 3 5^##*tf 

[0123] frfrz>mnzm@Li?mmLT : bffit>73.^ 

•V>?m%ift£VTiZ. C. I. «;M>H/yFl, 
3, 8, 2 3, 2 4, 2 5, 2 7, 3 0, 4 9, 8 1, 
8 2, 8 3, 8 4, 1 0 0, 1 0 9, 1 2 1, C. I . 
=r-4 7sn—7sVy K9, C. I. V)V^y brt-ilrVv 
h8, 13, 14, 21, 27. C. I. 
AW h l^COtt^^f, C. I. ^—isyVVy 
K 1 , 2, 9, 12, 13, 14, 15, 17, 18, 
2 2, 2 3, 2 4, 2 7, 2 9, 3 2, 3 4, 3 5, 3 
6, 37, 38, 39, 40. C. I. ^—yyp/^ 
TtUybl, 3, 7, 10, 14, 15, 21, 25, 
2 6, 2 7, 2 8 3?<D*Stt&m#*tf ZftZ. 

[0124] *<Di&<Dm&MfttVT. ~>7>mm&m 
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WiUTtt. C. I. \d>/*>h 2, 3, 15. 

16. 17, C. I. A'7h^-6, C. I. Tv-y 

[0 1 2 5] "fxn-ffllFfcMsftiL-ni, c. I. fcf 

2, 3. 4. 5. 6. 7. 10, 
11, 12, 13, 14, 15, 16, 17, 23, 6 
5, 7 3, 8 3. C. I. A'7h-fID-l, 3. 20 

[0126] mmmmi o o«»g&it*t 

bt, o. i~6 omm&, &£v<\$o. 5^201 10 

[0127] *mwiz&z> hi— *ftw*Ktt, 

vHSv^a-^A^t. mmrnrn, v^zx, m&pit 

l-T^S>iini&a-;k x^t. h;u— ^— o$q 

[0 12 8] 

^a^ m&&mm&, &mm. m-&mt&m. vy? 

sm^-t s c t \z j: 0 a^tt*e«Bg^*^ l, 
@i£#is, &m<n'&ftm&fTte'DX*mw\zmz>mmffl 

[0 12 9] *^^<D N^--(C*5^T«, 30 

HJ;^)J±S®«^2 0m2/g^Ji (#l:3 0~4 0 0 

i— ft? 1 0 0MgBtI*fbT->U#«&f&#0. 0 1~ 
8«MB, $?£L<fiO. l~5*»g|5«ffl-r«.»^6 

[0130] m*itR 
m\tu£ l x&m l x h & 

[0 13 1] h:f— <Dgi&tt&0%X££fi±£i£.5;t 
•7A, ESS. TJU^x^A, -fe'J^A, 3AVUK 

^. 7>=f-*:><»toZ&m><Dm\:yi ; ^^>K*;Uv«5 so 
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A. ?^>gSV^v«^A, ^^>^7. Sd>^^7A(D 

A. 0?S?7^5X^A©Jn^^«« ; *>*V >CO*0^3te 
±&4& ; TA^-f h<D£n£U >K^«) ; ^{k^r-f 

>. ^zymz hp>^«5A, ^^>g?-7^->^A(o 
[0132] iE{c*(Dj;^^«sij!f&** h^-- 

[0 13 3] N^-- H. U7i»fflltr 

--yy;k a A;u K £7 DA, f&± 

•2>¥^g2 0~3 0 0 (imOgf^t'JTiftb 
[0 13 4] *+U7*MP<Dgffili, *?U>JIM»IB, 

[0 13 5] *5I^Wh^— ». «tt»»€h^— ttT- 

x">a> m. m, v^->^A. ^x. s 

[0 13 6] dtt£<Datt#W*¥i$i|^&7)*2 
T» »*L<fi0. 1~0. 5ymiS(DfcO!55>fib 
V». h^— 4-tr^W$it^»tLTH^*t»Jgl 0 01 
mmzML2 0-2 0 02»gg. #»C»*L<«ife*|^ 

sii 0 oM»seic*fL4 o~i 5 oiiwa^. 

[0 13 7] 

•5= 

[0 13 8] MiSgil (1) 
iajS^SBTK-^^ES+U— 2 'J -y 



( 

I 

-« 
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[0139] --ft. 



m-Z>W7v7,^\T.. Na 3 P04*^}g$r^Unb[5ieg: 
£9 0 0 0 r pmHISSL, 6 3X:\zmU-&L,sbfZo Z. 
Z\\ZC aC 1 2***£**K8&1HU */J^Jt**tt * 

• z^u>mm# 7 5gB 

■ yfrM>f>¥lt(: 0. 3gB 

• 1. l-t*7. (4 - t h*D^->7xZi;W) ->i7n<v*-tf-> 

••>7>tM (c. i. \f.y*yv7)i-\s) 63 

tffctf U X^ 1 >^Ji (#T» 3 2 0 0 , M8mgKOH/g) 5gB 

2 SB 



• <t£® (15) 

;U*;UiOrt^#)SrmSIL^:. Z\£>fy®®)12 1 . 3SB 
CWl/T, BtSi&l (i7fJl'7yi'7) 1 Offit, M-& 
WS63aT**2, 2' -TVh'X (2, 

£, ffie**#«l»^*KSALI§l*BR9 OOOrpm 
00 6 5 < CT3l$iaSj£$1tfc&. 8CCT1 0^11 

L-T, #fi*i7 (1) 

[0140] z\(DW^mi- (1) ©nffiaaft^ift^ 

D1H6. 0//m. ¥-2mMffiZ0. 9 9 2. Rfl^S 

¥<s^io. 029, n&mo. 9 5o*»©ht- 

44ppmtJioft, 
[0141] gjfc, *fe&7" (1) ©TEM{3«fc-S»fS! 

[0 14 2] IC, #&&7 (1) ©DSC^WSfro 
:*>-fey hSS*t4 5"C. l*B»tf-irjJ« 

[ 0 1 4 3 ] ±8a*fttt ; p ( 1 ) 10 0«K:*fLT, » 
ft A±M i b T^+lt ;* 5? -> 7 if > T©a L fcH* 
tt->»J**»# (BET: 2 7 0mVg) 1. 5gB£ 

i— (1) tit. 40 
[0 144] Sf.l:Kx7>Kt- (1) 7gB£1S}Bi3 
-hift7i7-T K*^'J7 (VJSSH'ff : 4 5 #m) 
9 3g|$££jg£LT, «»:75->ffl-j8#fcWe£«JH 

(1) SH«bfc. 

[0 14 5] (2) ~ (9) 

Hi&ftl (1) fl43tt3Sa?j£, fl 1 Kl*-r»»©**K 
TSffitt, SiSffl (1) I^O^SsT, #fe&7 (2) 

~ (9) , hi— (2) ~ o) . RU-^mmmm 

(2) ~ (9) zmmLtz. &43. aawKUsttssw 



W&9I (1) 
[0 14 6] rtSSggiSfrl ( l ) 

Kjfittl (1) (r43t.iT, 1, l-t*7. 

ytU-yf^iy-^tl, 1-HX (4-tHD 

^tfcft^HSl 5ggt;:L-£ffira:»jt0iJ (l) tmm 
CLT, JtftfflJSfitt^? (1) , lt%tmi<>T> hi— 

(1) 43 < ktfJfc8fl!Sif&8!l (1) ^miJbfc,, i(Dit« 

fflitfi&T- (i) ©miSflfWStt^gDiJie. o 

wm, sp^njg^io. 975, n^ftmaisdo. 

0 3 7. PJM0. 9 5 0*I©Nt-efUl2Hg 
%TSotc tfT-imv b?77j lz£K>#tbfz 

p pmT&ofco 

[0 14 7] uftf,#f,tafcef©Rfi31^|if 
1D1 (Mm) , n»*«HP«SICt3l>T 

ait:StJi)^) 0 St, t}x^n-rbifyy-{iz^<o^ 
sbtzzftzti b±-^<DW%m<D^^\z-z>^x%^ 

tntT&UZSLttbZo &*5, S*<75#U;*i-#*-f- 
[0 14 8] (1) : 1, 1 -t'X (4-h Pn + y7 
£7:ft7*l 0 0 0 0) 

(2) : l-7iz;hl, (4-tHn+y 
7xx;W up ytfy h (*-f >fcr-£#-7 
14 5 0 0) 

(3) : 2-t'T. (3-^^;U-4-b h'n + y7iX 
;!/) 7'P/'!>*U*-**-H (*7>fc?-;7-#7*4 
0 0 0) 

(4) : p-^-yt'J-^f^iy-^il, 1- 

5r^LTXXx;U^L/ift;^ (*-r >tr-?#-7- 

6 0 0) 
[0 14 9] 
[Si] 
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[0 15 0] 

ISiSgil (10) 

• C. I. tf^>M/y|«l 12 5g5 

• *'J*-#^-h (1) i o« 

• m<t#i)X.^l/>ffim (^fil 8 0 0, Ml5mgKOH/g) 5$ 

• (15) 2 . 5 & 

juT«»»bfc. st3. .^a^fcigsL, sni^^a-rs [0 1 5 1] z<Di-e>?i&T (1 0) 10 ogBtrMu 

0) $#fe„ i(DV-fe*>^^ (10) fc«*tt->U^^«&^ (BET: 3 0 0m2/g) 1. 

JWfftDlttB. Ojtim, ¥-%m&m\Z0. 9 5 0, 5 gB^^>->x;P5 T^iCil^LT. vif>5' h 

R^SSipfiMHO. 0 3 6, RJg&O. 9 5 0*i© ^— (10) £f#;t. 

h^"— fft'Fttl 4ffl»XT*^fc. *fc, ^Xi?PVh so [0 15 2] $ £ KKv-fcf:^ h^— (10) 7ggi<» 
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BBa-hfiStt^x^'f h+f 'J 7 (V^&^g :45/i 
m) 9 3gB<h£ig£-LT. a^y^v-ffl-fig^^v-tf > 

ZT&om do) swau^. 

[0 15 3] BifiW (11) - (13) 

HitM (10) KfettSJB**, H2l:ft«»o*« 
HTStefi, StifiW (10) ra^(D^rftT. h^— (1 

i) ~ d3) . &zf=.tftft%mmm (id ~ (i 
is^SDi (Mm) . w-^v\m&. nmm.mwmz-D 

co 1 54] agsi&ei (2) 

wfiM'(io) tint, wniii/, mmmm-f 

*X8*#*Lfctttt«ifi« (10) tRWHuUT. Jt 
tS^ffl*fefi^ (2) , VcWLm-?M>9 hi— (2) 

tfjtuifflSfltffli (2) &mmi>tzo z&itgtmff&m? 

(2) ®Pttg£!iflflt¥J9tt?SQ H±6. 0(im, ¥1^ 
R^SttO. 9 15, n^gfEittO. 0 3 6, H 
JgSO. 9 5 0*iffi<D hi— 8^11 .4It%T*^ 20 

^Ojf^cD^WSrfTo^td^, 3 1 p pmT& 
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[0 15 5] £fc, urovt'>^ef (1 0) OTE M 
lz£ZWiMm&&fi^tzi:Z?>. hi— (Dffimf Cffifl- 

[0 15 6] $5tC. ZWr-ZyflfiL? (1 0) COD S 

[0 1 5 7] L3J - (_5J 

SigtfiJ (10) fCfett^^^, *2f^-rgB#«s 

(1 0) P^CO^T, J±^*fefeT (3) ~ (5) . 

hi— (3) ~ (5) . . B.zftt®m=.fttftmmmm 
(3) ~ (5) &mm.vfz<, s&ijjiz&vzi;)), 

s&tt do) kjm**. 

[oi58] nmm do ~ ( 1 3 ) , tt®mmm 
(2) ~ (5) T»sftfctfc^©H« seaways 

Dl (/tin) , R'»BE«WI2e»;:"D^TaE 

fzztiz hi—<p<DWftm<Dftmmmz-D\,>Tb&t>it 

[0 15 9] 
[*2] 
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